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Voltage controlled phase shifter with unlimited range 

Abstract 

A voltage-controlled phase shift apparatus having an unlimited range for producing an output signal that varies in 
phase from an input signal by a predetermined phase difference. The phase shift apparatus includes a first delay 
circuit coupled to receive the input signal, the first delay circuit for outputting a first intermediate signal that 
is .alpha, degrees out of phase with the input signal, a second intermediate signal that is .beta, degrees out of phase 
with the first intermediate signal, a third intermediate signal that is 180 degrees out of phase with the first 
intermediate signal, and a fourth intermediate signal that is 1 80 degrees out of phase with the second intermediate 
signal. The phase shift apparatus also includes a phase interpolator circuit coupled to receive a control voltage 
signal and the first, second, third and fourth intermediate signals, the phase interpolator for phase mixing a selected 
pair of the first, second, third and fourth intermediate signals in response to the control voltage signal, the phase 
interpolator for outputting the output signal. A phase selector circuit coupled to the phase interpolator circuit and 
coupled to receive a phase slope signal and the control voltage signal selects the selected pair in response to the 
phase slope signal and the control voltage signal such that the output signal varies in phase from the input signal by 
the predetermined phase difference. 
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